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Resistance analysis of Zhongliang winter wheat varieties
to stripe rust in Longnan of Gansu province
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Abstract Wheat stripe rust, caused by Puccinia striiformis f.sp. tritici (Pst), is one of the most destructive dis-
eases in wheat in Longnan, Gansu province and China. Planting resistant wheat varieties is one of the most eco-
nomical, environment friendly and effective methods to control wheat stripe rust in field. The seedling stage and
adult-plant stage resistance of eight winter wheat varieties, ‘Zhongliang 25’ to ‘Zhongliang 32’ were identified by
artificial inoculation of different races/isolates of Pst (CYR32, CYR33, CYR 34, G22 - 14 and Zhong 4 - 1) and
mixtures of Pst in low-temperature greenhouse in Lanzhou and Gangu testing station during 2016 —2018. Mean-
while, the adult-plant stage resistance of varieties was also evaluated in the field of Gangu and Wangchuan testing
station. The results showed that ‘Zhongliang 25”, ‘Zhongliang 26’, ‘Zhongliang 27”and ‘Zhongliang 28’ were
susceptible to the tested races/isolates and the mixtures of natural isolates in all-stage. The Zhongliang 29’

showed moderate resistance to moderate susceptible against CYR 34, G22 - 14 and resistant to CYR32, CYR33
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and Zhong 4 — 1. The ‘Zhongliang 30”, ‘Zhongliang 31’ and ‘Zhongliang 32 showed immune to resistant to test-

ed single and mixed isolates of Pst in all-stage. Molecular detection of resistant Yr genes showed that the

‘Zhongliang 26’ and ‘Zhongliang 27’ had Yr9, ‘Zhongliang 29’ had Yr26, and other wheat varieties had un-

known resistant genes. Application prospect of these wheat varieties at CYR34 post stage was discussed.

Key words winter wheat variety;
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Table 1 Wheat varieties of Zhongliang lines, combinations and named code

5 24 FR HE #HENS

No. Variety Combination Named code
1 rhk 25 B 1 4/92348F1 //92553F1 H 7 % 2006004
2 iz 26 & 24K 15 /8619-52// 114k 8057// /I 82-501 // Ciemenp/8W5015 HH % 2006005
3 i 27 5 90293 // B2 12/ 4 // RIMFIE 10/ )84 4 = HHi 2 2008008
4 iz 28 & 4 R (R B 8301.45 87 — 31,5 7014 - 20, 23 & H % 2009012
5 rhgk 29 B 92R137/938 — 4 H i 2009013
6 rhik 30 & Holdfast/rf132 22 2 HHF 2010016
7 Hi 3] B Pk 157/82(348)/AT8118 2 // ¥k 157 HHZZ 2011009
8 gk 32 5 Bt 12 5/ 04304 HH A 2017008

FH B 00 O A BT P TP AN 1Y 2% B T 5 R
% CYR29,CYR32,CYR33,CYR34,G22 - 14 FfIiR
BH LT TR A HTR R EE R Yr5 % 6 Avo-
cet S7.°Yr9 x 6 Avocet S’ ‘Yr10 % 6 Avocet S’
‘Yr15 % 6 Avocet S”,‘Yr18 % 6 Avocet S”, ‘Yr26
6 Avocet S” LA BB Xt BR S Fh ¢ Avocet S”F1 < 44 1%
1697 2t HRr A& Al B BEAd B - 37 w58 B /N 22 9
FURB AR
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Table 2 Molecular markers and primer sequences for the detection of stripe rust resistance genes

Yr 5 Sy Fhmid S5 (5'-3") WL/ cM
Yr gene Linked flanking marker Primer sequence Genetic distance
Yr5 STS9/STS10 CAATAGTTAGGCAAATTACATCG 0. 30
TGCAAAGTACCTCATTTTGAGAA
Yr9 AF1/AF4 GGAGACATCATGAAACATTTG -
CTGTTGTTGGGCAGAAAG
Yr10 SC200 CTGCAGAGTGACATCATACA
TCGAACTAGTAGATGCTGGC 0. 50
Yr15 Barc8 GCGGGAATCATGCATAGGAAAACAGAA
GCGGGGGCGAAACATACACATAAAAACA 9. 00
Yri8 cs LV34 AGCAGTGAGGAAGGGGATC
GTTGGTTAAGACTGGTGATGG 2. 50
Yr26 Gwmll CGCTGGAGGGGGTAAGTCATCAC
CGCAAATCAAGAACACGGGAGAAAGAA 1. 90
) EEESR HER SRS B/ L B0 2 RURNR A T R BB <
- 2829 5% 4445 B CYR32,.CYR33 Firf 4 — 1 KB
2.1 HumtEEmn PG - A 485 1 CYR34.G22 - 14 MR A B 76 UK

211 BEMHER
Lifr 2016 4F — 2018 AR U A5 R . 7 1 A AL
BRI A B 52 25 50 ~ SR B 28 5 X T A
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Resistance of Zhongliang wheat varieties to tested isolates of Pst at seedling stage and adult-plant stage in 2018

Table 3

s IR 30 5 ~ Rk 32 B X r A IR 2R
INFR CBUR R B FNR S R R R B P i (R 3
2018 AU LR .

REFHEARBRNRESERR

A i Seedling stage JAREA Adult-plant stage

Variety CYR32 CYR33 CYR34 G22-14 H4-1 HAKE CYR32 CYR33 CYR34 G22-14 H4-1 REW
Hi 25 B 4/40/100 4/60/100 4/40/100 4/40/100 4/60/100 4/60/100 3/20/100 3/40/100 3/20/100 3/10/100 3/40/100 3/40/100
chit 26 5 3/40/100 3/20/100 3/40/100 4/40/100 3/20/100 3/40/100 3/10/100 3/20/100 3/20/100 3/40/100 3/20/100 3/40/100
fiiZ 27 B 3/20/100 3/20/80 4/40/80 3/10/100 3/20/100 3/20/100 3/20/100 3/10/100 3/40/100 3/20/100 3/20/100 3/20/100
thi 28 5 3/10/80 3/10/100 3/10/100 3/20/100 3/40/100 3/20/100 3/20/50 3/20/50 3/40/100 3/10/100 3/20/100 3/40/100
i 29 B 0 0 3/20/100 3/10/100 0 3/10/90 0 0 3/20/100 3/10/100 0 3/20/100
i 30 5 0 0 2/10/100 0 2/10/20 0 0 2/20/50 0 0 0 2/10/10
ik 31 & 0 0 2/10/10 0 2/10/10 0 0 0 0 0 0 2/10/50

Hhik 32 5 0 0 2/10/90 0 0 0 0 0 0 0 0 0
%% 169(CK) 4/40/100 4/60/100 4/40/100 4/60/100 4/60/100 4/60/100 3/60/100 3/40/100 3/40/100 3/40/100 3/40/100 3/40/100

1) R R VB PR (0 /R . TR,

Data in the table indicate infection type/severity (%) /percentage (%). The same below.
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Table 4 Resistance of Zhongliang wheat varieties to stripe rust in field of Gangu testing station and Wangchuan farm

i F H i858 % Gangu testing station ) R FhYs Wangchuan farm
Variety 2015—2016 2016—2017 2017—2018 2015—2016 2016—2017 2017—2018
Hgk 25 5 3/40/100 4/20/100 4/60/100 3/20/100 3/20/100 4/20/100
gk 26 = 4/20/100 3/40/100 3/20/100 3/40/100 4/40/100 4/40/100
Higk 27 5 3/20/100 3/10/100 3/20/80 3/20/100 3/20/100 3/20/100
gk 28 5 3/20/100 3/10/100 3/20/100 3/40/100 3/20/100 4/20/100
gk 29 5 3/10/100 3/20/100 3/20/100 4/20/100 4/20/100 3/20/100
R 30 5 0 2/10/20 2/10/10 0 0 2/10/10
i 31 2 0 0 2/10/20 0 0 0
gk 32 B 0 2/10/10 0 2/10/10 2/10/10
%% 169 (CK) 4/40/100 3/60/100 3/60/100 4/40/100 4/40/100 3/60/100

2.2 HEFEEAFHRN

FIE 5 25 AT L1 MR 6 R P 2657 ol
W27 B A YO SO, R 29 B A
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Table 5 Molecular detection of Yr genes in tested

Zhongliang wheat varieties to stripe rust
il M HE A Detected Yr genes

Variety Yr5 Yr9 Yr10 Yr15 Yr18 Yr26
e - - - - - -
g 26E  —
B2 —
28 —
hgee - - - - -  +
hR30E - 0 - - = = =
hgas - - = = = =
Ry - - - = = -

D =" FRAE BRSBTS

“—7. Absent; “+”:Present.
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SR AR P/ NI A S ) 2 R AT BT Y SR 22 2L
TR LT VAR . BN R s 2, Forf CYR34
DU oy TR BRI A e — B A
I E ARG & 2 A /N SR R A H 4 M
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FLfth b RS AW B AR R B B IR A R AT
LRPUIR At A ol I, 5 2 AN R R EL AT 1 W B P R
AP SR TR SR AN I B R 0 R e,
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TR 2T 5 | BRI BB A 7 1 RO
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